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A DEVICE FOR FORMING 
SYNTHETIC FIBER MATERIALS 

DESCRIPTION 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The invention relates to a device for producing synthetic fiber 
materials, with a polymer melt feed leading to a rotating hollow reactor, the 
wall of which can be heated and which widens conically i-i order to guide a 
film melt toward an open side that can be closed with a lid, and with ribs for 
10 dividing the melt film into fibers that grow rigid after lea\ ing the hollow 
reactor. 

Background Description 

Synthetic fibrous materials with a polymer melt feisd can be employed 
in particular as absorption agents that filter mineral oil an. I oil products, as 
1 5 well as a series of heavy metal ions, out of water. The process for 

manufacturing thermoplastic fibrous material usually involves two stages, 
namely the production of the melt and the formation of thu fibers. 

In known facilities, the thermoplastic material is £ rst melted and the 
melt is then extruded through spinnerets in order .to form he fibers. An 
20 apparatus known from SU 1 236 020 A exhibits a loading bin, a current 
supply, and a melt lattice, with a distributor for heated ine rt gas. The 
distributors are triangular in shape and are positioned uniformly over the melt 
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lattice forming the surface. In the space above the lattice the thermoplastic 
material being processed is uniformly heated to a tempera! ure close to the 
melting point and can then pass without hindrance betwee: i the triangular 
distributors, in the process of which there is a treatment w: th nitrogen. 
5 Connection points for mounting heating elements are local ed in the housing 
for the melt lattice. The heated material is thus melted and in turn reaches a 
worm gear and is pressed through the nozzles and formed into a skein or a 
thread With facilities of this kind fibers can only be prod uced from high- 
quality raw materials, and an even rhythm must be assured when the raw 
1 0 material reaches the melt lattice and as the melt reaches th a worm for removal, 
43 Facilities are known from GB 1 265 21 5 and SU 6i 19 041 A in which 

P3 the fibers are produced from a melt strip, so that the uniformity of the melt 

X throughput is not critical. Here the strip from the melt is d Lvided into 

p 1 individual skeins at the edge of the rotating reactor. The reactor is a 

® 1 5 horizontally positioned, two-part basin with a hollow spac is and a working 

y : surface. located in the hollow space are gap-like openingii. An energy carrier 

l7 penetrates from the outer cavity of the reactor through the gap-like openings 

D and divides the melt strip into individual skeins, works the m from two sides, 

makes them thinner, and draws them into fibers. Li order * o obtain a high- 
20 quality fiber with this apparatus the energy carrier must ha ve a higher 

temperature than the melting temperature of the polymer, ii s well as a adequate 
speed, so that the melt skeins can grow thinner and longer and thus be formed 
into a fiber. The opened reactor basin results in an energy loss and diminishes 
the effectiveness of the manufacturing process. 
25 Known from RU 2 061 129, furthermore, is an appiaratus for producing 

fiber materials which exhibits an extruder, a circular head iliat forms a thread 
and is provided with radially positioned channels that run \ogether in the 
center, an air current generator which simultaneously drav* s out the melt 
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skeins lengthwise and cools them until they have become : ibers, and an 
element for cutting the finished fibers that exhibits an extension converging in 
the direction of the arriving thread. The fibers are deposited under the 
influence of a stiff air current, which is aimed in the direction of the extruded 
5 melt skeins. The radially positioned channels that run together in the middle 
also require the use of high-quality raw materials. Otherwi se these channels 
become blocked with a mass of material that is not fully m elted, and this 
makes further transport through the melt lines more difficult. The production 
of high-quality fibers from raw materials of lower quality i s thus impossible. 
1 0 Known from RU 2117 719 is a device of the initia Uy mentioned type, 

in which a horizontally positioned, rotating, cylindrical ho How reactor is 
m externally heated. The open part of the reactor has the fori u of a cone which 

a increases in size and is sealed with an immovable lid. The cone lid, together 

IS with the lateral surfaces of the widening cone, forms a gap of 15 to 20 mm. In 

H 1 5 addition, the inner surface of the reactor is provided with f !.at ribs that have a 
triangular form over their length; the ribs are oriented in tt e direction of the 
L s l fiber formation and point toward the melt outlet. 

if,; The device is equipped with a circular high-pressure air supply. With 

M this known device it is possible to process thermoplastic material consisting of 

20 industrial and domestic refuse while simultaneously increasing the output of 
high-quality fiber material. In actual practice, however, a problem arises in 
that with conventional heating elements and a cylindricalb' shaped reactor it is 
impossible to uniformly heat the reactor wall and floor. 

Consequently the temperature of the Teactor floor a;id of the terminal 
25 components are always lower than the reactor wall. The melt collects in the 
comers between the wall and the floor and thus forms a kind of standstill area, 
where the melt cools and tends to stick to the floor and the transitional areas 
between the floor and the walls. The formation of such sfe ndstill areas 
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diminishes the productivity of the apparatus and has a negative effect on the 
fiber quality. Solid parts of the polymer can be drawn out of the standstill area 
and transported, together with the melt, to the terminal pari: of the reactor 
under the effect of centrifugal forces, to be released along with the fiber. The 
result is that the fibers are formed unevenly, with thickenel areas or inclusions 
of solid, unmelted pieces that vary in shape; the quality of the fibers is thus 
diminished. 

To clean the standstill area the facility must be regi tlarly shut down and 
the adhering polymer mechanically removed. If the reactor walls were heated 
to a greater degree this would lead to considerable overhe? ting of the melt 
film. Another disadvantage of the known device rests in tl ie feet that more 
than 30% of the introduced heat energy is directly employ<,d in heating the 
strip. The residual energy released by the heater is consumed in heating the 
reactor interior and the ambient air through the transfer of i-adiation energy. 

Furthermore, due to the back radiation between the heater and the 
reactor in the central part of the reactor the heating elemems and the melt strip 
become overheated. This may result in the beater being burned and to the 
partial or complete burnout of the polymer. When there is a uniform 
distribution of the heater capacity in the radial and axial direction, the main 
quantity of heat gathers in the upper portion of the heater. In mis case, 
overheating and burning of the heating elements is also possible. 

SUMMARY OF THE INVENTION 

The present invention is based on the problem of improving a device 
of the initially indicated type for the manufacture of synthetic fiber materials 
and in such a way that the fiber quality is improved while 1 he energy 
consumption is reduced. 
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The invention solves this problem in a device of this initially indicated 
type in that the hollow reactor is vertically oriented and exliibits a 
continuously curved inner wall and an opening on the cur\ ed upper side of the 
wall to introduce the polymer melt and in that a rotating distributor plate is 
5 positioned opposite the opening, at a slight distance from t he inner wall. 

The device according to the invention is designed i or the production of 
a uniformly thin melt film which can move to the open sidis of the reactor due 
to the continuous curve of the inner wall, without the presrnce of standstill 
areas. The unifonnly thin film is successfully formed in that the polymer melt 
10 is fed axially through an opening on the curved upper side of the hollow 
^ reactor and there reaches a rotating distributor plate, whicli is positioned at a 

fl slight distance from the inner wall of the hollow reactor. 1 he fed molten 

m polymer is thus collected and flung evenly onto the inner wall of the hollow 

% reactor by centrifugal force. The distributor plate thus creates a seal for the 

:N 15 supply opening while foiming an annular gap with the inner wall of the hollow 
P reactor, and the material collected on the distributor plate leaves this annular 

1.1, gap in evenly distributed form and reaches the inner wall c f the hollow 

: % reactor. The speed of flow of the melt film on the inner wi ill of the hollow 

iM 8 reactor is determined by the centrifugal force resulting from the rotation of the 

20 hollow reactor and additionally by the weight of the melt f tltn, since the 
hollow reactor is vertically oriented and open below. 

The distribution effect of the distributor plate is fui ;her improved in 
that the surface of the distributor plate rises toward the rim and will ideally 
form a curved surface that is concave in the direction of th ? opening. Tn a 
25 preferred embodiment a truncated cone is positioned on tb:; distributor plate; 
the diameter of this truncated cone is smaller than the diameter of the 
distributor plate. Here the diameter of the upper side of the distributor plate 
can correspond in terms of magnitude to the diameter oftho opening of the 
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feed opening. 

The continuously curved inner wall of the hollow isactor will ideally 
be parabolic in shape and will thus correspond to the surface that arises when 
a parabola is rotated around its own axis. Given the same height and the same 

5 diameter of the outlet opening, the continuous curve provides a considerably 
reduced inner volume compared to the known device, so tliat the quantity of 
heat energy required for heating the inner space is reduced. The invention 
design also minimizes the heat losses and the specific heat consumption. 

In a particularly preferred embodiment of the invention the inner wall 

1 0 forms a curved gap in conjunction with a container surrounding the hollow 

reactor, to which a steam feed and a steam outlet are attached. The continuous 
circulation of heated water vapor through the hollow space; results in the 
uniform heating of the reactor walls. It is thus possible to produce the melt 
strip or the melt film at a uniform temperature and thickness, with the result 

1 5 that the fiber exhibits a uniform diameter over its entire lei'igth and has no 
unmelted parts. To this end it is expedient for the steam feed and the steam 
outlet to be positioned on the upper and lower rim of the inner wall. The 
steam can then be guided in the polymer melt's direction o f flow, as well as in 
the opposite direction. 



20 



BRIEF DESCRIPTION OF THE DRAWILNGS 



The foregoing and other objects, aspects and adva itages will be better 
understood from the following detailed description of apref isred embodiment of 
the invention with reference to the drawings., in which: 
25 Fig. 1 depicts a vertical section through an exemphiry embodiment of a 

device according to the invention. 

Fig. 2 depicts a partial view of the annular gap formiid between the inner 
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wall and the lid of Fig. 1. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

The device shown in the drawing serves to product! fibers from a 
5 thermoplastic melt and comprises a vertically installed rotating hollow reactor 
1 in the form of a paraboloid, which is created by rotating a parabola around 
its own axis. Provided on the open rim of the paraboloid is a rim 2 that 
widens to form a cone. Centrally positioned in the curved portion of the 
paraboloid is an opening 3 for introducing a polymer melt. The inner wall of 

10 the hollow reactor 1 is provided with flat ribs 4, which run vertical to the rim 2 
in the lower area of the hollow reactor 1. 

The hollow reactor 1 is located in a container 5 thai encloses it and 
whose surface accommodates the shape of the hollow reactor 1 in such a way 
as to produce a curved gap 6, The upper part of the gap 6 is connected to the 

15 outlet and the lower part of the gap 6 to the intake of a stesim generator 7 ? with 
the result that a closed steam circuit is formed by the gap t. The direction of 
movement of the water vapor is indicated by the arrow in figure 1; here there 
is a uni-directional flow of the water vapor. By reversing the steam generator 7 
it is likewise possible, and for some applications it is expedient to also 

20 provide a counter-directional flow of the water vapor. 

Located inside the hollow reactor 1 5 opposite the opening 3, is a 
distributor configuration 8 which is secured to a rod 9 running centrally 
through the feed opening 3. The rod 9 is axially adjustable, so that the 
distance of the distributing device 8 from the inner wall of the hollow reactor 

25 1 can be adjusted. In the depicted exemplary embodiment the distributing 
device 8 consists of a truncated cone 1 1 and a distributor p late 12 positioned 
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beneath it; the diameter of the distributor plate 12 is greate r than the base of 
the truncated cone 11. The truncated cone 1 1 and the distributor plate 12 are 
securely joined and will ideally consist of a single piece. The radial portion of 
the distributor plate 12 extending beyond the truncated con.e 1 1 is provided 
5 with a surface that rises as it approaches the rim and thus lorms an upper 
surface that curves in concave fashion. 

The hollow reactor 1 is closed at its lower, open en d by a disk-shaped 
lid 13, The flat ribs 4 are connected to the rim of the Ud \\ so that there are 
outlet holes between the ribs. The hollow reactor is attached to the end of a 
10 hollow shaft 14, which is mounted on bearings 15 in rotating fashion. The 

bearings 15 are located in a housing 16 that requires cooling. Positioned at the 
end of the shaft 14 that is removed from the hollow reacto: 1 is a drive disk 17 
for transmitting the rotation of, e.g., an asynchronous motor (not shown). 

To produce fiber materials the reactor is brought to operating 
15 temperature before startup by feeding the circulating water vapor into the gap 
6. Since the flow of water vapor has a constant temperature and speed, the 
inner wall of the hollow reactor 1 is evenly heated over its entire surface. The 
heat flow is drawn inward from the heated surface of the hallow reactor 1 and 
thus produces the necessary temperature in the entire inner space and keeps it 
20 constant. A homogeneous temperature field thus arises ovsr the entire surface 
of the hollow reactor 1. 

After the apparatus is prepared in this way the hollow reactor is made 
to rotate at a predetermined angular speed. The polymer melt is then 
introduced through the hollow shaft 14 and the annular dislributor gap 10. 
25 The melt first reaches the truncated cone 1 1 and then flows; over the 

distributor plate 12. The speed of the melt flow increases due to the conicity 
of the truncated cone 11, This speed increases as the melt inns to the edge of 
die distributor plate 12. The distributor plate 12 thus represents a kind of 
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collecting device which allows the melt to become evenly distributed over the 
entirety of plate. Since the surface of the distributor plate 12 rises toward the 
rim, an additional thickening force arises, such that the melt moves as a 
homogeneous strip to the periphery of the distributor plate with increasing 

5 speed and force. After reaching the rim of the distributor ; riate 12 the melt 
strip tears apart and reaches the inner wall of the hollow niactor 1 . There the 
melt film moves downward, the downward motion being supported by the 
gravitational force brought into play by the vertical design of the hollow 
reactor 1 . After reaching the part of the hollow reactor where the flat ribs 4 

10 are located the melt film divides into various skeins, whicli run over the rim 2 
and form thin fibers when torn from the edge of the conicd rim 2. The threads 
that have thus arisen and are in the process of cooling are ijuided into a 
collecting device by an annular air feed. 

While the invention has been described in terms o: ' a single preferred 

15 embodiment, those skilled in the art will recognize that th,> invention can be 
practiced with modification within the spirit and scope of ihe appended 
claims. 
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